Effect of ethanol on amylase secretion and cellular calcium homeostasis in pancreatic acini from normal and ethanol-fed rats.
The effects of ethanol on stimulus-secretion coupling were assessed by studying amylase release, Ca2+-homeostasis, and changes in physical properties of membranes in isolated rat pancreatic acini. In acini from normal rats, ethanol (50 mM and above) in vitro caused a dose-dependent stimulation of amylase release and an increase in cytosolic free Ca2+ concentration. Ethanol did not affect amylase secretion stimulated by cholecystokinin-octapeptide (CCK8), a secretagogue that acts by increasing cytosolic free Ca2+ levels, but did potentiate the secretion of amylase induced by vasoactive intestinal peptide (VIP) which raises intracellular cAMP. Ethanol also increased the rate of 45Ca2+ exchange. In acini labeled with the spin-probe 12-doxyl stearic acid, ethanol disordered the pancreatic plasma membranes. By contrast, in acini from animals that had chronically (6-7 weeks) ingested ethanol, the membranes were resistant to this disordering effect of ethanol. Chronic ethanol feeding lowered the total cellular calcium content and ionophore (A23187)-releasable pools of acinar calcium (11 and 24% respectively), and led to a 15-30% decrease in the rate of 45Ca2+ exchange. Chronic ethanol ingestion also lowered the basal rate of amylase secretion, but ethanol in vitro stimulated amylase secretion more than in control preparations. However, these differences in basal and ethanol-induced amylase secretion were not accompanied by corresponding changes in intracellular free Ca2+. The data suggest that ethanol perturbs cell membranes and also disturbs cellular Ca2+ homeostasis. These effects may explain its actions as a weak Ca2+-mediated secretagogue. However, the membrane alterations induced by chronic ethanol feeding do not prevent the ethanol-induced interference with cellular calcium homeostasis.